Aim To examine socioeconomic inequalities in the prevalence of chronic diseases in Serbia, using the data from 2006 national health survey.
Results Hypertension was the most prevalent disease in all socioeconomic categories; standardized morbidity prevalence ratios were higher in richer men (151.3 in the richest) and lower in richer women (86.1 in the richest). Rheumatism/arthritis was the second most prevalent disease in both sexes, with the highest prevalence in the poorest group; the pattern remained the same after standardization (standardized morbidity prevalence ratio in the richest: 86.4 in men and 74.0 in women). The prevalence of hyperlipidemia was associated with wealth index in both men and women and was highest in the richest group; the pattern remained the same after standardization (standardized morbidity prevalence ratio in the richest: 275.9 in men and 138.4 in women). Logistic regression models showed that higher wealth index was associated with higher prevalence of hypertension, hyperlipidemia, and allergy, while lower wealth index was associated with higher prevalence of rheumatism/arthritis.
Conclusion There were considerable socioeconomic inequalities in the prevalence of chronic diseases in Serbia. These results indicate an opportunity to reduce inequalities and show a need for further investigation on the determinants of chronic diseases.
The reduction of socioeconomic inequalities in health is an important public health challenge (1) . The association between socioeconomic status and health was firmly established by large population-based studies, which consistently found that people with a worse socioeconomic status had worse health than those with a better socioeconomic status. Many of these studies used mortality measures and generic measures, such as general perception of health (2) . Recently, the research has refocused on morbidity and disease-specific measures (1, (3) (4) (5) (6) . Although studies focusing on specific diseases have mostly found that lower socioeconomic groups more often suffer from ill health, for some specific diseases the opposite has been found, ie, that there is higher breast cancer mortality in women with higher education (7) . Studies that focused on diseasespecific measures also revealed some variations between countries (3, 7) .
Most studies exploring health inequalities were conducted in western countries, but recently some studies have been conducted in eastern European, Baltic, and other developing countries (6, (8) (9) (10) (11) . However, such studies rarely included the countries in southeastern Europe. At the same time, the results in middle-income transitional countries were different than in developed countries (12, 13) .
During the last decade of the 20th century, the health status of Serbian population was negatively affected by numerous factors, such as long-lasting economic crisis, war in the surrounding countries and Serbia, and economic and diplomatic sanctions. However, in the last several years, Serbia has faced economic growth; in 2006, gross domestic product per capita amounted to €3354, with 5.7% growth. Also, Serbia's literacy rate of 99.4% in the population aged 15-24 is similar to that of other southeastern European countries. Gini index in 2006 was 28, which is not far from the neighboring countries, with Bosnia and Herzegovina and Slovenia having slightly lower (27 and 26, respectively) and Macedonia, Bulgaria, and Croatia slightly higher values (29, 33, and 36, respectively) (14). The total health expenditure on health in 2006 was 8.1% of gross domestic product (15) . The public health sector is financed through a system of compulsory social health insurance, paid by salary contributions of employed citizens. Although some health indicators have shown improvement, research on the socioeconomic variations is rare.
The specific challenges of descriptive research in this field should be to document health inequalities for populations, settlements, and periods not yet covered by previous studies (1) . The aim of our study was to describe inequalities in the prevalence of some common chronic diseases in Serbia, using the data from 2006 health survey.
Methods

Population and sampling
The health survey of the population of Serbia was carried out in 2006. The sample was designed to provide estimates for each of the 6 regions of Serbia (Vojvodina, Belgrade, West, Central, East, and South-East Serbia). A stratified, two-stage random sampling approach was used for the selection of the survey sample.
The 2002 Serbian Population Census framework was used for the selection of clusters. Census enumeration areas (approximately 100 households) were defined as primary sampling units and were selected from each of the sampling domains by using systematic probability proportional to size sampling procedures, based on the estimated sizes of the enumeration areas from the 2002 Population Census. The first stage of sampling was completed by selecting the required number of enumeration areas from each of the 6 regions, from urban and rural areas separately.
A total of 675 census enumeration areas within each region with probability proportional to size were selected during the first stage. Since the sample frame (2002 Census) was not up to date, household lists in all the selected enumeration areas were updated prior to selection of households. Households were selected using a simple random sampling without replacement. The number of households selected in each selected enumeration area was 10, plus 3 backup households. Backup households were interviewed only if some of the first 10 households were not found. If a household refused to be interviewed, a backup household was not contacted.
A sample of 7673 of a total of 2 521 190 households registered in Serbia (16) was selected. The household response rate was 86.5%. All members of the chosen households older than 20 years were included. Of 15 563 adults older than 20 years in the selected households, 14 522 were interviewed, which yielded a response rate of 93.3%. The overall response rate for households and for household members was 80.5%. All respondents were informed about the purpose of the study and agreed to participate. The Review Board of the Ministry of Health of Serbia and the Institute of Public Health of Serbia approved the study.
Data
Data on socioeconomic status, presence of chronic diseases, and smoking habit were collected by a questionnaire. Also, measurements of blood pressure, as well as height and weight, were obtained. Body mass index (BMI) was calculated from height and weight measurements.
Measures
As a measure of socioeconomic status, Demographic and Health Survey wealth index, was used (17) . Generated with a statistical procedure known as principal components analysis, the wealth index places individual households on a continuous scale of relative wealth. Assets included in computing wealth index were the number of bedrooms per household member, material used for the construction of the floor, roof, and walls, type of drinking water source and sanitation facilities, fuel used for heating, color TV set, mobile phone, refrigerator, washing machine, dish washer, personal computer, air conditioning, central heating, and car. Each household asset was assigned a weight, or factor score, generated through factor analysis. The resulting asset scores were standardized in relation to a standard normal distribution with a mean of zero and a standard deviation of one. These standardized scores were summed by household and individuals were ranked according to the total score of the household. The sample was then divided into population quintiles -five groups with the same number of individuals in each. The cut-off points in the wealth index for the quintiles were calculated by obtaining a weighted frequency distribution of households, the weight being the product of the number of de jure members of the household and the sampling weight of the household. Thus, the distribution represents the national household population, where each member was given the wealth index score of his or her household. The persons were then ordered by the score and the distribution was divided at the points that form the five 20-percent sections. Then, the household score was recoded into the quintile variable, so that each member of a household also received that household's quintile category.
Data on the presence of chronic diseases were collected by using a list on which the respondents specified the diseases they had. The list included tuberculosis, myocardial infarction, stroke, hypertension, chronic bronchitis, bronchial asthma, cancer, diabetes, hyperlipidemia, migraine, anxiety/depression, kidney disease, ulcer, gall bladder diseases, rheuma-tism/arthritis, osteoporosis, allergy, cataract, and anemia.
Statistical analysis
Prevalence of the selected chronic diseases was determined separately for men and women. Standardized morbidity prevalence ratios were calculated through indirect standardization using the poorest quintile as reference.
Odds ratios (OR) for the prevalence of the selected chronic diseases and their 95% confidence intervals (CI) were computed by multivariate logistic analysis. Regression models were computed separately for men and women, with the poorest quintile as reference. Multivariate logistic models were adjusted for age, education, smoking status, and body mass index. Age was included as continuous variable. Education level was entered as "elementary," "secondary," and "university." Smoking status was categorized as "never smoker," "former smoker," and "current smoker." BMI was computed based on measured height and weight, using Quetelet formula, and categorized in three levels as follows: under 20, 20-25, and above 25.
Sample weights were used in all statistical analyses in order to provide estimates representative for the population of Serbia (excluding Kosovo).
Statistical package STATISTICA (StatSoft, Inc., Tulsa, OK, USA) was used for data analysis. Differences were considered statistically significant at P < 0.05.
Results
Sociodemographic factors and wealth index
The percentage of the poorest was highest in the oldest age group and showed a gradient across age groups in men and women alike. Similarly, the percentage of the poorest was highest among those with elementary education and decreased with the level of education -it was the lowest in the group of respondents with a university degree. The pattern was similar in men and women.
The distribution of wealth index according to BMI and smoking status differed in men and women. Among men with BMI<20, there was the highest proportion of respondents from the poorest group and the lowest proportion of respondents from the richest group. In contrast, among women with BMI<20, there was the highest proportion of respondents from the richest group. Among male current smokers, there was the highest proportion of the poorest respondents, while among female current smokers there was the highest proportion of the richest respondents. However, the highest proportion of female former smokers also belonged to the richest group, while the highest proportion of female never-smokers women belonged to the poorest group (Table 1) .
Wealth index and the prevalence of chronic diseases
The morbidity prevalence of selected chronic diseases and standardized morbidity prevalence ratios according to wealth index were computed separately for men and women (Tables 2 and 3 ). Hypertension was the most prevalent disease in respondents in all wealth groups, especially in women (35.1% vs 25.3% in men). The distribution of hypertension across wealth groups was approximately constant in men, while in women the highest proportion was found among the poorest respondents (40.9%). However, standardized morbidity prevalence ratios were higher among richer men (125.6 in 4th quintile and 151.3 in the richest group) and lower among richer women (86.1 in the richest group).
Rheumatism/arthritis was the second most prevalent disease in both sexes, with higher prevalence in women. In both sexes, the prevalence was highest in the poorest group (20.9% in men vs 33.9% in women) and the pattern remained the same after standardization (86.4 standardized morbidity prevalence ratio in richest men group and 74.0 in richest women group).
The prevalence of hyperlipidemia was associated with wealth index in both sexes, with the highest prevalence in the richest respondents. It remained the same after standardization (275.9 standardized morbidity prevalence ratio in richest men group and 138.4 in richest women group).
Gall bladder and chronic kidney diseases were both more prevalent in women than in men. The prevalence of both gall bladder disease and kidney disease decreased with wealth index in women and remained the same after standardization (standardized morbidity prevalence ratio in the richest group: 84.6 for gall bladder disease and 66.0 for chronic kidney disease). In men, the prevalence was higher among the poorest than among the richest respondents, however, the association could not be proven. Allergy was almost twice more prevalent among women than among men. However, its prevalence was much higher in respondents from the richer groups, and standardized morbidity ratios showed a similar pattern (257.6 standardized morbidity prevalence ratio in richest men group and 177.4 in richest women group).
Osteoporosis and anemia were both more prevalent in women than in men, with different distribution according to wealth index (Tables 2 and 3 ). In men, but not in women, osteoporosis was more prevalent in the poorest respondents, and the prevalence and standardized morbidity prevalence ratio decreased with the wealth index. The prevalence of anemia increased with wealth index in women but not in men. The pattern remained similar for standardized morbidity prevalence ratios.
Although the prevalence of anxiety was twice more prevalent in women than in men, the distribution according to wealth index was similar; standardized morbidity prevalence ratios decreased with the wealth index (Tables 2  and 3) .
Logistic regression models were computed using the poorest group as reference and were adjusted for age, education, smoking status, and BMI as most prevalent risk factors associated with multiple chronic diseases (Tables 4  and 5 ). After adjustment in the logistic regression model, the prevalence of a few of the selected diseases showed a significant association with wealth index. In both men and women, a significant association was found for hyperlipidemia, rheumatism/arthritis, allergy, and hypertension. For hyperlipidemia and allergy, the ORs increased with the wealth index in both men and women. For rheumatism/arthritis, ORs decreased with the wealth index in men, but only those from the richest group had significantly lower risk compared with the poorest. In women, only respondents from the richest group had significantly higher risk of rheumatism/arthritis, compared with those from the poorest group.
ORs for hypertension were significantly higher in 2nd, 4th, and the richest group in men and middle, 4th, and richest in women, indicating higher risk compared with the poorest group.
Logistic regression models showed a significant association of prevalence of anxiety/ depression and osteoporosis with wealth index only in men. There was a lower risk for both anxiety/depression and osteoporosis in men in the richest group. Women from the richest group had significantly lower risk of anxiety/depression than the poorest women (OR = 0.685). The prevalence of diabetes and anemia showed significant association with wealth index in logistic regression models only for women. The prevalence of anemia was positively associated with wealth index, however, the association was significant only for the 4th and the richest quintile (1.522 and 1.669, respectively), indicating a higher risk of anemia in richer women. For diabetes mellitus, the logistic regression model showed a significant association only for the third quintile, indicating 1.456 higher risk for diabetes in comparison with women in the poorest group.
Interestingly, the inequalities among the socioeconomic groups were highest for hyperlipidemia and allergy in both men and women, with ORs for the richest being 2.717 for men and 1.762 for women for hyperlipidemia and 2.404 for men and 2.045 for women for allergy. These inequalities were larger for men than for women. Large inequalities (OR>1.5) were also observed for the prevalence of ulcer and cancer for men and for cataract and anemia for women.
Discussion
Our study showed that wealth index was significantly associated with differences in the prevalence of certain diseases and health conditions including hypertension, hyperlipidemia, allergy, and rheumatism/arthritis. Wealth index can thus be a valuable measure of socioeconomic status (18, 19) , similar to other commonly used measures, such as educational level, income, or occupational class. The association observed in our study was still significantly after standardization for age, education, BMI, and type of settlement. The risk of hypertension, hyperlipidemia, and allergy was higher in the richer and the risk of rheumatism/arthritis was higher in poorer groups in both sexes.
Allergy was positively associated with wealth index in both men and women, which was also observed in other studies. An explanation for this could include older maternal age at birth, presence of central heating in the household, overuse of showers and soaps, and contact with pets (3).
Hyperlipidemia, hypertension, and anemia (for men) were positively associated with the wealth index as well. This could be explained by the fact that such conditions do not have severe symptoms and can be detected only by medical examination (5) . While almost all citizens in Serbia are insured through the Health Insurance Fund, health expenditures (transportation costs and co-payments) in public facilities can still be considerably high. Therefore, richer respondents, who can afford medical examinations, are more often diagnosed with a condition (20) .
In our study, hyperlipidemia had the highest prevalence in the group of richest respondents. This is in contrast to the US National Health and Nutrition Examination Survey (NHANES) (21) , which had found highest levels of cholesterol in the richest group in the period before 1988. Afterwards, there was an inversion of the trend and cholesterol levels were higher among the poor in 1988-1994 period. As Serbia is undergoing serious social changes, it will be interesting to investigate whether future trends will be similar to those observed in the US.
Also, the distribution of hypertension across socioeconomic groups needs further investigation. This is especially required in the light of positive association of blood pressure and socioeconomic status found in the developing countries (13) .
Cancer prevalence in men was significantly higher in the two wealthiest groups than in the poorest group. Some studies suggested that higher prevalence of cancer among higher socioeconomic classes could be a consequence of mortality selection. It has been found that fatal cancers are more prevalent among poorer socioeconomic groups, while less fatal cancers are more prevalent among richer groups. This might be explained by greater accessibility of preventive services to richer groups (20) , which allows earlier detection of cancer. Earlier detection leads to better survival, which could make cancer more prevalent among wealthier groups (3, 22) . However, these explanations could not be accepted for women in our study, as the highest standardized morbidity prevalence ratio for cancer was in middle category among women, which requires further investigation.
Rheumatism and arthritis showed an inverse gradient among men and significantly lower risk in the richest than in the poorest women. Positive gradient is a common finding for these diseases and is related to worse living and working conditions in poorer socioeconomic groups. The more pronounced gradient in men is possibly related to working conditions, as it was less prominent in women. Also, overreporting of arthritis in lower socioeconomic groups could contribute to such findings (23) .
Our findings showed an inverse gradient for anxiety/depression, which was more prominent among men. This is in accordance with a study that found that current social circumstances had the strongest influence on the increase in depressive symptoms in eastern European countries, which had recently experienced social change (24) .
One of the limitations of this study was the relatively low response rate, since one-fifth of the total sample did not respond. As there is evidence that non-response is higher among persons of lower socioeconomic status and those with poorer health, it could lead to the underestimation of the prevalence of chronic diseases among lower socioeconomic groups (3, 25, 26) . Another limitation of the study was the problem of the accuracy of self-reports for chronic diseases. The accuracy depends on different factors, such as knowledge about the health problem, consequences for the everyday life, willingness to report the problem, and the frequency of visits to health service. Several studies demonstrated that the accuracy of selfreporting was high for some conditions, but only moderate or low for others. Also, the level of underreporting of some conditions differs between socioeconomic groups. Some studies found underreporting in poorer socioeconomic groups for cancer, diabetes, lung disease, and heart disease (27), while arthritis was found to be over-reported (23) .
In conclusion, our study showed there are considerable socioeconomic inequalities in the prevalence of chronic diseases in Serbia. Some of our findings, such as higher prevalence of allergy in richer and rheumatism/arthritis in poorer socioeconomic groups, were similar to the findings in other European countries. On the other hand, higher prevalence of hypertension and hyperlipidemia in richer socioeconomic groups were not found in other countries. These results imply that there is an opportunity to reduce such inequalities. However, further studies on this issue are needed, as well as adequate policies and interventions targeting the inequalities in health (6) .
